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INOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1Mo XMMHUHU Ha ypOBHE CpelHEero olImero odopa3zoBaHus pa3zpaboTaHa Ha OCHOBE
®denepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccutickoit denepanuny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS (eaepanbHO 00pa3oBaTeIbHON MPOTpaMMBbl CPEIHErO
obmero oo6pazoanusi (POII COO), npencraBneHHbIX B DeAepalbHOM TOCYAapPCTBEHHOM
obpaszoBarensHoM ctangapre COO, ¢ yuérom Konuemnmuu mnpernonaBaHusi y4eOHOrO HpeaMera
«Xumusi» B 00pa3zoBaTesbHbIX opranuzanusx Poccuiickoii @enepaiuu, peaan3yronx OCHOBHbIE
o0pa3oBaTe/bHbIE MPOTrpaMMbl, U1 OCHOBHBIX IOJIOK€HUM «CTpaTeruu pa3BUTHsS BOCIUTAHUS B
Poccuiickoit @eaepannu Ha nepuon a0 2025 roxa» (Pacnopsbkenue [paBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY IOJIXOJIOB K pa3paboTKe MpOorpaMMbl [0 XUMUH, K OIpe/IeJIeHHI0 001el cTpaTeruu
00y4YeHHsI, BOCHUTAHUS U Pa3BUTHs 00YYarOIUXCs CPEICTBAMH Y4eOHOro mpeaMeTa « XUMUsD s
10-11 ximaccoB Ha 06a30BOM YpOBHE COCTaBWJIM KoHIenTyaiabHble mosoxeHus ®I'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH IIEJIeH, COJEpIKaHUs, Pe3yJIbTaTOB OOydYeHHs U TPeOOBaHWI K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

XuMuyeckoe — oOpa3oBaHME,  IOJy4aeMO€  BBIIYCKHHMKaMu  0011eo0pa3oBaTeabHOM
OpraHH3aIy, SBISETCS HEOTHEMIIEMOM YacThi0 MX 00pa30BaHHOCTH. OHO CIYXKUT 3aBEPLIAIOLIUM
ATaIoOM peaju3alii Ha COOTBETCTBYIOLEM €My 0a30BOM YPOBHE KIIFOUEBbIX IEHHOCTEN, IPUCYIINUX
[EJIOCTHOW CHCTEME XHUMHUYECKOro O00pa3oBaHMsA. DTH IEHHOCTH KacaroTcs MO3HAHHUS 3aKOHOB
npupozbl, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIICH KyJIBbTYyphI YEIIOBEKA, a TAK)KE IKOJIOTHUECKU
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 3JI0pPOBBIO U MPUPOAHON cpene. Peanmusyercs xumudeckoe
oOpa3oBaHHe OOYYArOIIMXCS HA YPOBHE CPEAHEr0 OOImero oO0pa3oBaHHS CPEICTBAMH Y4EOHOTO
npeaMera « XuMHs», CofepKaHue U MOCTPOSHUE KOTOPOTO OMpE/ENIeHbl B MPOrpaMMe M0 XUMHH C
yu€ToM crienn(UKH HAYKH XUMHH, €€ 3HAUYCHHs B IMO3HAHWM MPHUPOJBI U B MAaTEPHUATBHOMN JKU3HU
oOmiecTBa, a Takke C Y4ETOM OOMIMX IeNeld U MPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHME CHCTEMBI cpefHero obiero oopasoanus B Poccuiickoit deneparun.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HIpaeT ocoOyr poJib B COBPEMEHHOM
IUBUJIM3ALMM, B CO3JaHMM HOBOM 0a3bl MarepHalbHOM KyiabTyphl. OHa BHOCHUT CBOW BKJIaJ B
(dbopMHpOBaHUE PAIMOHATIBLHOTO HAYYHOI'O MBIIUIEHHUS, B CO3/JaHHE LIEIOCTHOTO MPECTaBICHUs 00
OKpYXaloIleM MHUpE KaKk O €JUHCTBE MPHUPOABI M YeIOBEKa, KOTopoe (popMupyeTcs B XHUMHH Ha
OCHOBE ITOHMMAaHMsI BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOILIET0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEXIY
CTPOEHHEM BEILIECTB, X CBOMCTBAMM U BO3MOXKHBIMHU 00JIACTMU TPUMEHEHUS.

TecHO B3aMMOJIEUCTBYSI C APYTMMHU €CTECTBEHHBIMU HayKaMH, XUMUS CTaja HEOThEeMIIEMOU
4acTbI0 MUPOBOM KYJIbTYPbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO TPYJa U JKU3HU Ka)I0T0 WieHa
obmiectBa. CoBpeMeHHass XMMHUsI KaK HayKa co3ujaTellbHas, KaKk HayKa BBICOKMX TEXHOJOTUH
HaIpaBJieHa Ha pelleHue TI00anbHbIX IPOo0JIeM YCTONYUBOIO pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBOH, IKOJOrHUECKON 6€30MaCHOCTH U OXPaHbl 3710POBbSI.

B coorBercTBHM € OOmMMMH LENIMH W NPUHIUIAMH CpEeAHEro oOuero ooOpa3oBaHUd
cogepxanue npeamera «Xumus» (10-11 kmaccbl, 6a30BbI YpOBEHb M3YUYEHHs) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYpPHYIO MOATOTOBKY OOYYaloImIMXCsl, HEOOXOAMMYIO WM JUIS
BBIPAOOTKM MHMPOBO33PEHUECKUX OPHUEHTHPOB, YCIEUIHOIO BKIIOYEHHS B JKU3Hb COLMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XMMHEH.

CocTaBnsromuMu mpeaMeTa « XuMus SBISI0OTCs 0a30Bbie Kypchl — « OpraHuyueckas XUMUsD U
«OO01mas 1 HeopraHu4eckas XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZIEp)KaHUSI KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOM HAyKH: CHCT€Ma 3HaHHWM 10 HEOPraHWYECKON XMMHUU (C BKIIOYEHHEM 3HAHUM U3
oOrmiell XUMUM) U OpraHnyeckod XuMuu. POpMHUPOBaHUE TAHHON CUCTEMbI 3HAHUN NMPHU U3YUECHUU
npeaMera o0ecreunBaeT BO3MOXKHOCTh PAacCMOTPEHHUSI BCETO MHOr000Opasusi BEIIECTB Ha OCHOBE
OOIINX MOHATUHN, 3aKOHOB U TEOPUI XUMUHU.

CrtpykTypa comepxaHus KypcoB — «Opranudeckass xumus» U «OOIIas U HeopraHuyeckas
XUMHS» CPOpPMHUpPOBaHA B MpPOTrpamMMe MO XUMHHM Ha OCHOBE CHCTEMHOIO MOJX0/a K HM3YUYEHHUIO
y4eOHOro MaTepuasia ¥ OOyCIIOBJI€HA HMCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUU Ha
ONpPENEIEHHBIX TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XUMHUU BEIIECTBA
paccMaTpUBaIOTCS HA YPOBHE KJIACCHYECKON TEOPUH CTPOCHHUS OPraHMYECKUX COSAMHEHUM, a TaKxKe



Ha YPOBHE CTEPEOXUMHUUECKHUX U IEKTPOHHBIX MPEACTAaBICHUN 0 cTpoeHuH BemlecTB. CBeaeHus 00
M3YyY4aeMbIX B Kypce BEIIECTBAX JAIOTCS B PA3BUTHH — OT YTIEBOIOPOIOB JI0 CIOKHBIX OMOTOTHYECKH
aKTHUBHBIX coeMHEHMI. B Kypce oprannueckoil XuMUH MOIy4ar0T pa3BUTHE CPOPMUPOBAHHBIE HA
YpOBHE OCHOBHOTO 00IIero oOpa3oBaHus NMEPBOHAYAILHBIC MPEACTABICHUS O XUMHUUYECKON CBSI3H,
KJIaCCU(UKALMOHHBIX MPHU3HAKAX BEIECTB, 3aBUCMMOCTU CBOWCTB BEIIECTB OT UX CTPOCHUS, O
XUMHYECKOW PEaKLUH.

[Ton HOBBIM yTJIOM 3pe€HUS B mpeaMere «XumHs» 0a30BOr0 YpOBHS paccMaTpUBAETCs
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHUS TEOPETUYECKUH MaTepuanl u
dakTosornuecKkue CBEJCHUS O BEIIeCTBaX M XMMHMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHuUYeckass XHMHS» OOYYaOIIMMCA MPEAOCTABISAECTCS BO3MOXKHOCTH OCO3HATH
3HaYeHHUE MEePUOINUECKOro 3aKOHa ¢ 00IIETEOPETUUECKUX U METOOJIOTUYECKUX MO3UIIH, TIy0xke
MOHSITh UCTOPUYECKOE M3MEHEHNe (DYHKIMH 3TOTO 3aKOHA — OT 00001maromieit 10 00bsCHSIomEN 1
MIPOTHO3UPYIOILIEH.

Enunas cucrema 3HaHM O BaXKHEWIMX BEUIECTBAX, UX COCTAaBE, CTPOEHUHU, CBOMCTBAX M
IIPUMEHEHNH, a TAKKE€ O XMMUYECKHX PEAKUUAX, UX CYLIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nomonHsercss B kypcax 10 w11 KimaccoB sineMeHTaMHM  COJIEpP)KaHHS, HMEIOIIUMH
KyJIbTYPOJOTHYECKM U TPUKIAAHON XapakTep. OTH 3HAaHUA CIOCOOCTBYIOT TMOHUMAaHHIO
B3aUMOCBSI3M XUMHH C IPYTUMU HAyKaMU, PACKPBIBAIOT €€ pOJib B MO3HABATEIBHOMN M MPAKTHYECKOM
JESITEIbHOCTH YeJI0OBeKa, CIOCOOCTBYIOT BOCITUTAHHUIO YBaXKEHUS K MIPOLIECCY TBOPUYECTBA B 00IaCTH
TEOPUH M TMPAKTUYECKUX TMPUIOKEHUM XUMHUHU, TOMOTAIOT BBITYCKHUKY OPHEHTHUPOBATHCS B
OOIIECTBEHHO U TMYHOCTHO 3HAUYUMBIX ITPOOJIeMax, CBI3aHHbBIX C XUMUEH, KpUTHUECKHU OCMBICTTUBATh
uHpOpMaAIIMIO W TPUMEHATh €€ Ui TONOJHEHWS 3HAHUM, PEHICHUS WHTEIUICKTYalbHBIX W
9KCIIEPUMEHTANIBHBIX HCCIEI0BAaTENbCKUX 3a1ady. B 1enoMm conepkanue y4eOHOTo mpeamera
«XuMHS» JTAHHOTO YPOBHSI HM3yYEHHUsS OPHCHTUPOBAHO Ha (OPMHUPOBAHHE Y OOYYArOIIUXCS
MHUPOBO33PEHYECKOM OCHOBBI JJIsi MOHUMAaHHS (UIOCOPCKUX HUACH, TaKMX KakK: MaTepUabHOE
€IMHCTBO HEOPTraHWYECKOTO W OPraHWYECKOro MHpa, OOYCIOBJIEHHOCTh CBOWMCTB BEIIECTB HUX
COCTaBOM M CTPOEHHUEM, IIO3HABAEMOCTb MPUPOJHBIX SIBICHUN MYTEM 3KCHEPUMEHTA M PELICHUs
MPOTUBOPEUYUN MEXKIYy HOBBIMH (haKTaMH U TEOPETUUYECKHUMH MPEANOCHUIKAMHU, OCO3HAHUE POJIH
XUMHUH B PEHICHUH JKOJOTHYECKHX MpoOJeM, a Takke MpobdieM cOepekeHUs SHEPreTUYeCcKUX
PEeCypCoB, ChIPbs, CO3/IaHMs HOBBIX TEXHOJIOTUN U MAaTEPHAJIOB.

B nnane perenus 3a1ad BOCIIUTAHUS, Pa3BUTHS U COIMATU3ALMN 00yYaIOIIUXCS PUHSTHIC
IporpaMMoi MO XUMHH TOAXOJbl K OMNPENETICHUI0 COJACpPXKAHUA W TOCTPOCHHUS TpeaMera
pelycMaTpuBaloT (OPMUPOBAHHWE YHUBEPCANBHBIX YYeOHBIX JEHCTBUN, HMeEoIUX 0a30Boe
3HAYCHHE JJI PA3JIMUYHBIX BUJOB JEATEILHOCTH: PEIICHUs TPOOIeM, TTONCKa, aHaIn3a U 00paboTKH
uH(pOpMaIlK, HEOOXOAUMBIX AJii TPUOOPETEHHS OMbITa MPAKTHUECKONH M HCCIeN0BATENbCKON
JIeATeTFHOCTH, 3aHUMAIOIIIEH BaXKHOE MECTO B TIO3HAHUU XUMUHU.

B mpakTtuke npemnogaBaHusl XMMHUU KaK Ha YPOBHE OCHOBHOTO 00IIIero oOpa3oBaHusl, TaK U Ha
YPOBHE CpeIHeT0 00111ero 00pa3oBaHusl, MPU ONIPEACIICHUH COJIEPKATEIIbHON XapaKTePUCTUKH TIeJIeH
M3y4YeHUs MpeAMeTa HaNpaBJICHUEM IMEPBOCTENIEHHOW 3HAYMMOCTH TPAJAMIIMOHHO MPHU3HAETCA
GbopMHpPOBaHHE OCHOB XHMMHYECKOM HayKd Kak oOOJaCTH COBPEMEHHOTO €CTECTBO3HAHUA,
MPaKTUYECKOW JIESITEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJMYECKON TOYKH 3PEHUS TaKOW TOJXO0J K OMPEIEICHUIO 1eJIei N3yUYeHHsI TpeMeTa sIBISETCS
BIIOJIHE OIPAB/IaHHBIM.

CoriacHo TaHHOW TOYKE 3pEeHUS TJIABHBIMU LIEISIMUA U3YYCHHS TIpeIMeTa « XUMHUSD) Ha 0a30BOM
ypoBHe (10 —11 x71.) sBRSITOTCSA:

e (QopmupoBaHHE CHCTEMBl XHMHYECKUX 3HAHUH Kak BaXHEHIIEH COCTaBISOIIEH
€CTECTBCHHO-HAYYHOW KapTHHBI MHpPAa, B OCHOBE KOTOPOW JIEKAT KIFOYEBBIC TOHSTHS,
dbyHIaMEHTAIbHBIE 3aKOHBI M TEOPUU XUMHUH, OCBOCHHE SI3bIKa HAayKH, YCBOCHHE U
MOHUMAHWE CYIIHOCTH JIOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapaKTepa,
03HAaKOMIJIEHHE C UCTOPUEN UX Pa3BUTHS U CTAHOBIICHUS,

e (QopmupoBaHuE U pa3BUTHE NPECTABICHUN O HAyYHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMUYECKHUX PEAKITNH, HEOOXOIUMBIX JIJIsl MPUOOPETeHUsI YMEHUNM OPUEHTUPOBATHCS B MUPE
BEIIECTB M XHUMHYECKUX SBJICHUN, HMMEIOIIMX MECTO B MPUPOJE, B MPAKTUYECKOH U
IMOBCEAHEBHOM KU3HU;



® pa3BUTHE YMEHMI M CIIOCOOOB IESATEIHLHOCTH, CBSI3aHHBIX C HAOIIOEHHEM U O0BbICHEHHEM
XUMHUYECKOTO DKCIIEPUMEHTa, COOJIOJIEHHEeM TIpaBui 0€30MacHOro oOpamieHus ¢
BELIECTBAMH.

Hapsiny ¢ 3TuMm, coaepskaTesbHas XapakTEpUCTUKA IIeJiel W 3a/ay U3y4YeHUs MpeaMeTa B
nporpamMme o XMMHUM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHM C HOBBIMU MPUOPUTETAMHU B
cucTeMe cpegHero obmero oOpazoBanus. CerogHsi B MpernojaBaHUN XUMHHU B OOJIbIIEH CTENeHU
OTJAETCS NPEANOYTEHUE MPAKTUYECKON KOMIIOHEHTE COACpKaHUs O0yUeHHUs, OpUEHTUPOBAHHON Ha
MOJIFOTOBKY BBIITYCKHMKA 00111€00pa30oBaTeNbHOM OpraHu3auy, BiaIeioero He HabopoM 3HAHU,
a (pyHKIIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHUSIMHU aKTUBHOTO TIOJTy4YEHUS 3HAHUI
U TIPUMEHEHUS UX B PeasIbHOM JKU3HHU JUI PEIlIeHUs] IPAaKTUUECKUX 3a/1a4.

B cBs3M ¢ 3THM NpH U3y4YEHUHU TIpeaMeTa « XUMUSH TOMUHUPYIOIIee 3HaUeHUE PUOOPETAIOT
TaKHe LEeJIH U 33]]a4, KakK:

ajanTanys oO0ydJaroUuIuXcsl K YCIOBUSAM JAUHAMHYHO Pa3BUBAIOIIETOCS MHUPa, (OPMHUPOBAHUE
UHTEJJICKTyaJIbHO  Pa3BUTOM JIMYHOCTH, TOTOBOM K camMo0oOpa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEJIbHOMY TPUHATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX >KMU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

(dopMupoBaHUE Y 00y4arOIIMXCS KJIFOUEBbIX HABBIKOB (KJIFOUEBBIX KOMIIETEHLINH), HUMEIOIINX
YHUBEpCaJbHOE 3HA4YCHHE MJI1 PA3JIMYHBIX BHJIOB JIEATEIbHOCTH: PEIICHHs MpoOJieM, MOHUCKa,
aHaym3a ¥ 00paboTku wHpOpMamuKU, HEOOXOMUMBIX ISl MPHOOPETEHHUS OMbITa ICATCILHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B IMO3HAHUM XWUMHUHU, a TakkKe id OICHKH C TMO3ULUN
HKOJIOTHYECKOM OE30MaCHOCTH XapaKTepa BIHSHUS BEIIECTB U XUMHUECKUX IPOILIECCOB HA OPTaHU3M
YeNoBeKa U MPUPOTHYIO CPEIY;

pa3BUTHE I03HABATEIbHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEM
00y4Jaromuxcsi: CIOCOOHOCTH CaMOCTOSTENbHO MPUOOpPETaTh HOBBIE 3HAHMS MO XUMHU B
COOTBETCTBUHM C >KU3HEHHBIMH TOTPEOHOCTSIMH, HCIIOJIB30BaTh COBPEMEHHBIE HH()OpMAIOHHBIC
TEXHOJOTHH JUIs TIOUCKAa W aHaju3a y4eOHOH M Hay4YHO-TIOMYJISIpHOM MHGOpPMAIUU XUMHUYECKOTO
COJIEpKaHuUs;

dbopMupOBaHUE U Pa3BUTHE y OOYYAIOMIMXCS aCCOIUATUBHOTO U JIOTHYECKOTO MBIIUICHHUS,
Ha0JII0/1aTEIbHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOPblE OCOOEHHO HEOOXOIUMBI, B YaCTHOCTH,
MPY IJIAHUPOBAHUH U MTPOBECHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIMTAHUE Y 00yUaroxcs yOekIEHHOCTH B TYMaHUCTHYECKON HANIPaBICHHOCTH XUMUH, €€
BOXHOW pOJIM B PEIIEHWH TIOOAIBHBIX MpoOJeM pPalMOHAIBHOTO MPUPOAOIOIB30BAHNUS,
MOTIOJIHEHUSI HHEPreTUUYECKUX PECYpPCOB U COXPAaHEHUS NPUPOJHOTO DPABHOBECHUS, OCO3HAHUS
HE0O0XOIMMOCTH OEpe’KHOr0 OTHOILEHHS K MPUPOJIE U CBOEMY 3/I0POBbIO, a TaKXkKe MPHOOpETeHHUs
OTBITa MCTIOJB30BaHUS TOJYYECHHBIX 3HAHUW JUIsI PUHSTHS TPAMOTHBIX PEIIEHUN B CUTYaIHsX,
CBSI3aHHBIX C XMMHUYECKUMU SIBICHUSIMHU.

B yuebHOM mnane cpemHero oOmiero oOpa3oBaHMs MpeaMeT «XuMmus» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB MpeaMeTHON obmacTu «EcTecTBeHHO-HAYYHbBIE TPEMETHI.

OO61iee 4yMciIO 4acoB, OTBEAEHHBIX ISl M3YUYEHHMs] XUMHUHM, Ha 0a30BOM YPOBHE CpPEIHErO
obmiero oopazoBanus, coctapmusieT B 11 kimacce — 34 yaca (1 yac B Heneno).



COJAEPKAHUE OBYYEHUA
11 KUIIACC
OBIIASA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne 0CHOBbI XUMHH

XuMuyeckuil  aneMeHT. AToM. Sapo aTtoma, U30TONBL. JJEKTpOHHas 000JIOYKa.
DHepreTuueckue YpOBHH, MOJYPOBHH. ATOMHBIE opOuTaiu, S-, P-, d- smemeHThl. OcOoOCHHOCTH
pacripesiesieHus] 3JEKTPOHOB 1O OpOUTANsAM B aTOMax JJIEMEHTOB IEPBBIX YETBHIPEX MEPHOIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepnonnueckuii 3akoH u Ilepuonmueckas cucrema XuMuyeckux »sieMeHros JI. M.
Menneneesa. CBs3b IEpUOINYECKOr0 3aKoHA U [lepuoandyeckoi CUCTEMbl XMMUYECKUX JIEMEHTOB
J. U. MenpeneeBa ¢ COBPEMEHHOW TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHUYECKHX JIEMEHTOB U 00pa3yeMbIX UMM MPOCTBIX U CIIOKHBIX BEILECTB IO IPyMIaM U
nepuoaaM. 3Haue€HUE MEePUOINYECKOro 3aKOHa B Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XHMUYECKas CBs3b. BuIbl XMMHUYECKOH CBsI3M (KOBaJEeHTHas
HEeMoJsIpHasl ¥ TOJSpHAs, MOHHAs, MeTajuindeckas). MexaHu3mbl 00pa30BaHUS KOBAJICHTHOMN
XUMHUYECKON CBsA3M (OOMEHHBIM M JOHOPHO-aKLEeNTOpHBINH). BomoponHas cBs3b. BajleHTHOCTB.
DneKTpOOTpULATENIbHOCTh. CTeneHb OKUCIeHUs. FIOHbI: KaTHOHBI M AHUOHBI.

BemecTBa MOJIEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IIOCTOSHCTBA COCTaBa
BellecTBa. THUIBl KPUCTAJUIMUECKUX pEHIETOK. 3aBUCHMOCTb CBOMCTBAa BEIIECTB OT THUIA
KPUCTAJTINYECKON PEIIETKU.

[TonsiTue o aucnepcHblx cucreMax. VIcTHHHBIE M KOJUIOWJHBIE pacTBOpbl. MaccoBas nois
BELIECTBA B paCTBOPE.

Knaccugukanus Heopranndeckux coeanHeHnid. HoMeHKIaTypa HEOpraHWYeCKHX BEIECTB.
['eneTnyeckas CBs3b HEOPraHWMYECKUX BEILECTB, IIPUHAUICKAIINX K PA3IINYHBIM KIIACCaM.

Xumuyeckas peakius. Knaccudukanus XUMHUECKUX pPEAaKIU B HEOPraHUYECKOM W
OpPraHMYECKON XMMMH. 3aKOH COXPAaHEHHUS MAacChl BEILECTB, 3aKOH COXPAHEHUS U IIPEBPALICHUS
SHEPrUH NMPU XUMUYECKUX PEAKIUIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3IM4yHbIX (akTopoB. OOpaTHMblE peaKLUu.
XuMuueckoe paBHoBecue. OakTopsl, BIUSAIONINE Ha COCTOSHUE XUMHUYECKOTr0 paBHOBecHs. [IpuHuumn
Jle llarense.

OnektponauTnueckas auccouuanus. CuibHble U ciabble 3neKTpoiauThl. Cpena BOJHBIX
pacTBOPOB BEILIECTB: KUCasl, HEUTpaJIbHAas, IIEJI0YHasl.

OKHCIUTENIbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKcrepuMeHTaIbHbIE METO/Ibl U3yUSHHSI BEIIECTB U UX MPEBPALCHUN: IeMOHCTPAIUs TaOIIHIL
«Ilepnognueckas cucremMa xumudeckux snemeHToB . M. MenzaeneeBa», W3ydeHUE MOJENEH
KPUCTANIMYECKUX PpEIIETOK, HAOJIOJCHHEe W OIMCaHME JEMOHCTPAllMOHHBIX U J1a0OpaTOPHBIX
OTBITOB (pa3yloKEHUE IMEPOKCHJIa BOJOPOJa B MPUCYTCTBUM KaTalu3aTopa, ONpPENEICHHUE Cpeabl
pPacTBOPOB BEIECTB C MOMOILIBIO YHHBEPCAIBHOIO HHAMKATOPA, PEAKLIMU HOHHOTO OOMEHa),
MPOBEJICHNE MPAaKTHUUECKOl paldoThl «BiusHHE paznuyHbIX (AKTOPOB Ha CKOPOCTh XMUMHUYECKOMN
peaxkum.

Pacuérnrie 3amaun.

Pacu€rbl Mo ypaBHEHHAM XMMHUYECKUX PEAKLMH, B TOM YHUCIE TEPMOXMMHUYECKUE PACUETHI,
pacuéThl ¢ UCTIOIB30BAHUEM MOHATHUS «MACCOBAs A0S BEILIECTBAY.

Heoprannyeckasi Xumus

Hewmeramnsl. [Tonoxxenne HemeTtaiuioB B Ilepronyeckoi cucteMe XUMHUYECKUX 3J1€MEHTOB J1.
. MenaeneeBa 1 0cOOEHHOCTH CTPOCHHUSI aTOMOB. DU3HUECKUE CBOWCTBA HEMETAIIOB. AJUIOTPOIIHNS
HEMeTaJUIOB (Ha MpUMeEpe KUcaopoaa, cepsl, hocdopa u yriepona).

XUMHUECKUE CBOWCTBA BaXHEUIIMX HEMETAIOB (TaJloreHOB, cepbl, as3ora, ¢ocdopa,
yIaepoAa U KpPEeMHHUS) U UX COECOUHEHHH (OKCHIOB, KHCIOPOACOAEPKAIIUX KHUCIOT, BOJIOPOAHBIX
COCTMHECHUN).

[IpruMeHeHne BaXKHEUIIINX HEMETAVIOB M UX COCIMHEHUN.



Meramnel. [Tonoxenue MmetaiioB B [lepuoanueckoit cucteMe XuMuueckux siemeHToB 1. U.
MengeneeBa. OCOOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O0OJIOYEK aTroMOB MeTauioB. OOIume
¢duszndeckue cBorcTBa MeTauioB. CIUTaBbl METAUIOB. DJEKTPOXUMHUYECKUN Pl HAMPsHKEHUN
METaJIOB.

XHUMHYECKHE CBOMCTBA BAXKHEHUIIINX METAJIJIOB (HATPHH, KaJIMi, KalIbITUi, MAarHUH, aTIOMUHHH,
IIUHK, XPOM, JK€JI€30, MEJIb) U UX COCTMHEHUM.

O61ue criocoObl Moay4yeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

DKCIepUMEHTaIbHbIE METO/Ibl M3YUYECHHSI BEILIECTB U UX MPEBPALICHUN: N3YUEHHE KOJUICKIIUU
«Mertaibl U craBbl», 00pa3lloB HEMETAUIOB, PEIIeHNE SKCIIEPUMEHTANIBHBIX 3aja4, Ha0II01eHe
U ONHCAaHWE JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aUMOJICHCTBUE THUIPOKCHIA
AITIOMHUHUS C PaCTBOPaMH KUCIOT U IIEJI0YeH, KaYeCTBEHHbIE PEaKIIMH HA KaTHOHBI METAJIIOB).

Pacuérnbie 3a1aun.

Pacuétel Macchl BemecTBa Wik 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIIMH BEIIECTB, PAacu&Thl MacChl (00bEMA, KOJIMYECTBA
BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIH OJJHO U3 BEUIECTB UMEET IPUMECH.

XUMHUA U KU3Hb

Ponp xumum B o0ecrieueHUH HKOJIOTUYECKOM, SHEPreTHUeCKOH U MHINEBOH 0e30MacHOCTH,
pa3BuUTUU MeaUIMHEL. [IoHATHE 0 HAYYHBIX METOJaX IMO3HAHMS BEIIECTB U XMMHUYECKUX PEAKITUH.

[IpencraBienust 06 OOUIMX HAYYHBIX MPUHIUIAX MPOMBIILICHHOTO MOTYYEHHS BaKHEUIITHX
BEIIECTB.

YenoBek B MHpE BEUIECTB M MATEpUATIOB: Ba)XXKHEHIIME CTPOUTEIbHBIE MAaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepuajbl, KpPAacKH, CTEKIO, KEepamMHhKa, MaTepuaibl JUIsl DJIEKTPOHUKH,
HaHOMAaTepHaJlbl, OpPraHMYECKHE U MUHEpaJIbHbIC yI00pEHUSI.

XuUMHS 1 3I0POBbE YEIOBEKA: MPABUIIA UCIIOJIH30BAHNUS JICKAPCTBEHHBIX MTPENapaToB, MpaBuiia
0€30MacHOr0 UCMOIb30BaHUS MPENapaToB OLITOBONM XMMHHU B MTOBCEIHEBHOMN KU3HHU.

MexnpeameTHbIe CBS3H.

Peanuzamus MeXIpeIMeTHBIX CBsI3ed MpU M3yueHUU OO0Iel M HeopraHudecKoil xumuu B 11
KJIaCCe OCYIIECTBISIETCA Yepe3 MCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK U
MOHSATUH, SBISIOMIMUXCSA CUCTEMHBIMU JUISI OTAENIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0me ecTeCTBEeHHO-HAYYHbIE MOHATHS: HAy4YHBIA (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHATHU3,
CUHTE3, Kiaccu(uKkaius, TMepUOJUYHOCTh, HAONIOJCHHE, OJKCIEPUMEHT, MOJEINPOBaHUE,
U3MEpPEHHE, SIBJICHHE.

®u3nka: maTepusi, SHEPrusi, Macca, aTroM, BJEKTPOH, MPOTOH, HEUTPOH, HMOH, H3O0TOI,
pPaauoaKTUBHOCTh, MOJICKYJIa, JSHEPTETUUECKHI YpPOBEHb, BEIIECTBO, TeJNO, O00BEM, arperaTHoe
COCTOSTHUE BEIIeCTBa, PU3NYECKUE BEIUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kierka, opranusm, s3KocucTeMa, Ouocdepa, Makpo- U MUKPO3JIEMEHTbI, BATAMUHBI,
0oOMeH BelIEeCTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOIIAEMBIE, TOILITUBO, PECYPCHI.

TexHONmorus: XMMUYeCcKas MPOMBIIIIEHHOCTh, METAJULypIHsi, IPOU3BOACTBO CTPOUTEIBHBIX
MaTepHuaioB, CEeTBCKOX035MCTBEHHOE MIPOU3BOJICTBO, MUIIeBas MPOMBIIIJIEHHOCTb,
dapmalieBTUUYECKasi MPOMBIIIIEHHOCTD, IPOMU3BOJACTBO KOCMETUYECKUX TPENapaToB, MPOU3BOICTBO
KOHCTPYKITMOHHBIX MaT€PUAJIOB, dJIEKTPOHHAS TPOMBITINICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHMA IIPOI'PAMMBI 110 XMMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBiuBaet TpeOOBaHUS K pe3yIbTaTaM OCBOSHUS 00yJarOIUMUCS IPOTPAMM
cpenHero oOmero oOpa3oBaHHs (JIMYHOCTHBIM, METANpPeIMETHBIM M IpeaMeTHbIM). Haydno-
METOIUYECKON OCHOBOM JJIs1 pa3paOO0TKH IUTAHUPYEMBIX PE3yIbTaTOB OCBOSHUS MMPOTPAMM CPETHETO
o011ero o6pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOAXO/I.

B cooTBercTBUM C CHCTEMHO-IIEATEIHHOCTHBIM IOAXOJIOM B CTPYKTYpEe JUYHOCTHBIX
pe3yJIbTaTOB OCBOCHMS MpeIMeTa « XUMHUS» Ha YPOBHE CPEJHEro oO0uiero o0pa3oBaHus BbIIEICHBI
CJIEIYIOIINE COCTABJISIONINE:

OCO3HAaHHE OOYYalOIIMMHCS POCCHICKOM TpakIaHCKONH HIESHTHYHOCTHU — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIPEICIICHHUIO;

HaJIMYUEe MOTUBALUU K 00yYEHUIO;

I[EJICHAIIPABJICHHOE PA3BUTHE BHYTPEHHUX YOCKJICHWU JIMYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH ¥ HUCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIUXCS PYKOBOJICTBOBATHCS B CBOCH IESATCIBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAaMH, MPUCYIIMMHU LEJOCTHOM CcHCTEME XHMHYECKOTO
oOpa3zoBaHusi;

HAJIMYUE MPABOCO3HAHUS HKOJIOTHUYECKOM KYJIbTYphl M CHOCOOHOCTH CTaBUTh 1I€JIU U CTPOUTH
JKU3HCHHBIC TIJIaHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MIpeIMeTa « XUMHUs» IOCTUTAIOTCS B €IMHCTBE Y4eOHOH U
BOCTIUTATEIILHOW JIESATEIILHOCTH B COOTBETCTBHH C TyMAHHCTUYCCKUMH, COIUOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH W HJI€AIaMU POCCHICKOTO Tpa)<IaHCKOro OOIIecTBa,
NPUHITEIMU B OOIIECTBE HOPMAMH U MPABUJIAMH IOBEACHHS, CIOCOOCTBYIONIMMH IpOIeccamM
CaMOIIO3HAHUs, CAMOPA3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS TUYHOCTH 00YYarOIIUXCS.

JIMYHOCTHBIC PE3yJbTaThl OCBOCHHS MpeaMeTa «XHUMHUS» OTPAKAIOT CPOPMUPOBAHHOCTH
OTIbITa TIO3HABATETIFHOM U MPAKTHYECKOH JeATeIbHOCTH 00yYaroIUXcs M0 pealn3aliy NPUHATHIX B
00IIecTBe IEHHOCTEH, B TOM YHCIIC B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUS OOYYAIOIIMMHUCS CBOMX KOHCTUTYIIHMOHHBIX TPaB U OOS3aHHOCTEH, YBaXCHHS K
3aKOHY U MPABOMOPSAKY;

MPEJICTABICHUST O COIUAIBHBIX HOPMax M TMPaBWIAX MEXKINIHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW NEATEIHHOCTH TPH CO3JIaHUU yUEOHBIX TPOCKTOB,
pelIeHrur yueOHbBIX U TO3HABATENbHBIX 33/1a4, BEITOJTHEHHH XUMUYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IMOHUMATh U IPUHUMATh MOTHBBI, HAMEPCHHSI, JIOTHKY U apTYMEHTBI IPYTUX TIPH
aHaJIM3€e Pa3TUYHbBIX BUJIOB YUEOHOI e TEIbHOCTH;

2) NATPUOTHYECKOTO BOCTIMTAHMS .

[IEHHOCTHOTO OTHOIIEHUS K UCTOPHUECKOMY U HAYYHOMY HACIEIHI0 OTEYECTBEHHON XUMUU;

YBXCHHSI K MTPOIIECCY TBOPYECTBA B 00JIACTH TEOPHUH M MPAKTUICCKOTO TPUMEHEHUS XUMHUH,
OCO3HAHHUSA TOTO, YTO JOCTHKCHHSI HAYKH €CTh PE3yJIbTaT JUIUTEIbHBIX HAOTIOCHH, KPOMOTINBBIX
HKCIIEPUMEHTAIBHBIX IIOUCKOB, IIOCTOSTHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

WHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJYUYEHUU U MOCIEAYIOIIEM aHanu3e nH(opManuu
0 MePEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHOW XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

HPABCTBCHHOT'O CO3HAHUS, STHICCKOTO MTOBEICHHS,

CIIOCOOHOCTH OIICHMBATh CUTYAllUH, CBS3aHHBIE C XUMUYECKHUMH SIBICHUSAMH, U TPHHUMATH
OCO3HAHHBIC PEIICHUS, OPUECHTHPYSICh HA MOPATLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTU OIIEHUBaTh CBOE TIOBEIEHHWE W TMOCTYNKH CBOMX TOBApUIIEH C TO3UIIHIA
HPABCTBEHHBIX W ITPABOBBIX HOPM U OCO3HAHUE TIOCIIECICTBUIN ITHX TOCTYIIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

MOHUMAaHUs IIEHHOCTEeW 3J0pOBOro M Oe3omacHOro oOpa3za J>KW3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DU3MUYECKOMY U TICUXUYECKOMY 37I0POBBIO;



coOJr0IeHHsT TIpaBUII OE30IIaCHOTO OOPAIEHUs C BEIIECTBAMU B OBITY, MTOBCETHEBHOM JKH3HU
U B TPYJIOBOH JIE€SITEIIbHOCTH;

MOHMMAHUS [IECHHOCTH MPaBUJ WHIMBUAYAIBHOTO U KOJIJIEKTUBHOTO O€30M1aCHOTO TOBEICHUS
B CUTYyaIUsX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIFOJICH;

OCO3HAHUA TMOCIEACTBUM M HENPUSTUS BpPEAHBIX MPHUBBIYEK (YMOTPEOJICHUS aAIKOTOJIs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATENLCKONH  JIEATEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYrUX BUIAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUM NPAKTUYECKUX 33Jad  COLMAIbHOU
HAIPAaBIEHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTHIECKOMY M3YUYEHHUIO TPO(ECcCHil pa3InyHOro pojia, B TOM YHCIIe Ha OCHOBE
MPUMEHEHHUS MTPEIMETHBIX 3HAHUH 0 XUMUU;

YBaXXEHUSA K TPYAY, JIOJSM TpyJa U pe3yJibTaTaMm TPYI0BOH ACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHAMBHIyalIbHOM TpaeKkTopuu oOpa3oBaHUs, Oyaymiei
npodeccuu W peanu3alii COOCTBCHHBIX XKHU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K0JIOrMYEeCKOr0 BOCTIUTAHUA:

9KOJIOTHYECKH 11eJIeCO00Pa3HOr0 OTHOIIEHUS K MPHUPOAE, KaK MCTOYHHKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHMMAaHUS TJI00aJBHOTO XapakTepa JKOJOTUYECKUX MpoOIeM, BIHSHHUS dKOHOMUYECKHX
MPOLECCOB HA COCTOSHUE NTPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAaHUA HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHXKEHUNH XUMUU JUIsl PELICHUS BOIPOCOB
palMoOHATIBLHOTO TPUPOIOTIOIH30BAHNS;

AKTUBHOT'O HEMPUSTUS IEHCTBUMN, TPUHOCSIINX BPE/ OKPY KaIOIEH MPUPOIHOI cpeie, yMEeHuUs
MIPOTHO3UPOBATH HEOIATONMPHUATHBIE IKOJIOTHUECKHUE TOCIEACTBUS MPEATPUHUMAEMBIX TEHCTBUM U
MpeoTBpalIaTh UX;

HaJUYMsl PA3BUTOTO HSKOJOTMYECKOTO MBIIUICHUS, SKOJOTUYECKONW KYJIbTYpbI, OIBITA
JIEATETbHOCTH  JKOJIOTUUECKOW  HANpaBJICHHOCTH, YMEHUS  pPYKOBOJCTBOBAaTbCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHON M COIMAIBHOM MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTUBOCTOSATH UACOIOTHH XeMopoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayK{ U OOIIECTBEHHOU MPAKTUKH;

MOHMMAaHUA CleUu(UKH XUMUU KaK HayKd, OCO3HaHUA €€ poiau B (GOPMUPOBAHUU
palMoOHATBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHU IIEJIOCTHOTO MPEACTABICHUS 00 OKpY>KaroIiemM
MHpE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B IO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEN U PEIICHUN
poOJIeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOSXKIAEHHOCTH B OCO0OM 3HAUMMOCTH XHMHH JUIS COBPEMEHHOH LMBUIU3alMU: B €€
TYMaHHUCTUYECKOW HANpaBICHHOCTH M BaXXHOW pOJM B CO3/IaHUM HOBOM 0a3pl MaTepuaibHOU
KyJbTYpBl, PEIICHUU TI00ANBHBIX MPOOJEeM YCTOWYUBOTO Pa3BUTHS UYEJIOBEUECTBA — CHIPHEBOM,
HHEPTEeTUYECKOM, MUIIEBON M IKOJOTHIECKON O€30MacCHOCTH, B Pa3BUTUU MEIUIIUHBI, 00€CTICUeHUN
YCIIOBUH YCIIEITHOTO TPYAA U DKOJIOTHYECKH KOMGPOPTHOM KU3HU KaXJI0T0 WieHa 00IIecTBa;

€CTECTBCHHO-HAyYHOW TPAMOTHOCTH: TIOHUMaHUS  CYIIHOCTH  METOJIOB  TIO3HAHUA,
UCIIONIB3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIONb30BaTh TOJy4yaeMmble 3HAHUS IS
aHajn3a U OOBSICHEHHUS SIBJICHUIN OKPYKAIOIIET0 MUPA M TIPOUCXOIANINX B HEM U3MEHECHUM, YMEHUS
nenath 000CHOBAaHHBIE 3aKIIOYCHHSI HA OCHOBE HAYYHBIX (PAaKTOB M MMEIOIIUXCS TAHHBIX C LIETBI0
MOJTy4EHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIHHO UCIOIB30BaTh XUMUYECKUE 3HAHUS ISl pellieHus: poOiieM B
pEANTbHBIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKOM €SI TEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpa30BaHUIO, K
AKTUBHOMY IOJIYYCHHUIO HOBBIX 3HAHUH IO XMMHH B COOTBETCTBUU C KU3HEHHBIMH MMOTPEOHOCTSIMH;

WHTEpeca K 0COOEHHOCTSIM TPY/a B Pa3auvHbIX chepax mpodhecCuOHATBHON IeATeILHOCTH.

METANPEIMETHBIE PE3YJIbTATDBI



MertanpenmMeTHbIe pe3yIbTaThl OCBOCHHS YIEOHOTO TIpeaMeTa « XUMHUsD» Ha YPOBHE CPEIHETO
o01rero o0pa3oBaHuUs BKIIOYAIOT:

3HAUUMBIC IS  (OPMHUPOBAHUS MHUPOBO33PEHUSI OOYYAIOMIUXCS MEXIAUCIHUILTUHAPHEIC
(MeXIpeaIMeTHbIC) 00IeHAaYyYHbIC TOHITHS, OTPAKAIONIUE [IEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa U
crenuuKy METOJOB IMO3HAHWs, UCIOJh3yEeMBIX B E€CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHEPrus, sBJICHUE, MPOIIECC, CHCTEMa, HAYYHBIN (PaKT, IPUHIIKII, THITOTE3a, 3AKOHOMEPHOCTD, 3aKOH,
TeopHusl, UCCIIeIOBaHNE, HAOTIOICHIE, U3MEPEHHE, IKCIIEPUMEHT U APYyTHE);

YHUBEpCaJIbHbIC yUeOHBIC ACHCTBHS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJIATUBHBIC),
obecnieunBaromue GopmMupoBanrue (GyHKIHOHATLHON TPAMOTHOCTH M COLMATBHOW KOMITETCHIIUU
00yyJaromuxcs;

CIIOCOOHOCTh ~ OOYYArOIIMXCST ~ HWCIOJIb30BaTh  OCBOCHHBIE  MEXIUCHIUIUITMHAPHBIC,
MHPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YUeOHBIC JCHCTBHS B TO3HABATEIIBHON U COITUAIBHOMN
MPAKTHKE.

MeTtanpeaMeTHbIE  pe3yJIbTaThl OTPAKAOT OBJAJCHUE YHHBEPCAIbHBIMH  yYCOHBIMHU
MO03HABATEIILHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSMHU.

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHU AeHCTBUIMMU:

1) 6a30Bble JIOTHYECKHE JIeiiCTBUS:

CaMOCTOSITENIbHO ~ (POPMYJIMPOBAaTh W aKTyaJH3UpoOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMmaTrpuBaTh;

ONpeACIATh eI JACITeAbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH MX JIOCTHIKCHHS,
COOTHOCHTH PE3yJIbTAThI JICITCILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIb30BaTh IPH OCBOCHHUU 3HAHUKW MPUEMBI JIOTHYECKOTO MBIIUICHHUS — BBIICIATH
XapaKTepHbIC TPU3HAKK TOHATHA ¥  yCTaHABIUBAaTh WX B3aMMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIUE IMOHITHUS JJIs1 OOBSICHEHHSI OT/ICJIbHBIX (haKTOB U SIBJIICHUIA,

BEIOMpATh OCHOBAHUS M KPUTEPHUH TS KIIACCU(PUKALUY BEIICCTB U XUMHUYCCKHUX PEaKIIHIA;

yCTaHABJIMBATh MIPUYUHHO-CIICJCTBEHHBIC CBSI3U MEKIY U3y4acMbIMH SBJICHHSMU;

CTPOUTH JIOTHUECKUE PACCYXICHUS (MHIYKTHBHBIC, JICTyKTUBHBIC, 110 aHAJIOTHUH), BBISIBIIATH
3aKOHOMEPHOCTH M TPOTHUBOPEUYHUs B PACCMATPHUBAEMBIX SBICHUAX, (OPMYITUPOBATH BHIBOJBI U
3aKJTFOYCHHS,

NPUMEHSTh B TpoOIecCe MO3HAHMS, MCIONb3yeMble B XUMHUU CUMBOJIMYECKHE (3HAKOBBIC)
MOJIEJTH, TIPe0OpPa30BhIBATh MOJICIBHBIC TPEICTABICHUS — XUMHUYSCKUH 3HAK (CHMBOJI) JJICMCHTA,
xuMHu4deckast GopMyIia, ypaBHEHHE XUMUYECKOU pEaKlUy — MPHU PEIICHUHU YUeOHBIX TO3HABATEIbHBIX
U TPAKTUYCCKUX 3a1ad, NMPUMCHSTh Ha3BaHHBIC MOJICIIBHBIC TPEICTABICHUS IS BBISIBICHUS
XapaKTePHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB M XUMUYECKUX PEaKIUil.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE e CTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHMS BEIIECTB M XUMHUYECKUX PEaKIIUil;

dbopMyIMpoBaTh MENM W 33Ja4d  HCCIICIOBAHUS, HCIIOJNB30BATh IIOCTABICHHBICE U
CaMOCTOSITENFHO C(HOPMYITHPOBAaHHBIE BOMPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIS
(hOpMUPOBAHUS THUIIOTE3HI 110 TIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

BIIQJICTh HABBIKAMH CaMOCTOSITENILHOTO IUJIAHUPOBAHUS M TPOBEACHHS yUYEHUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBAThL YMEHHS HAOJIONATh 32 XOJOM IIpOIecca, CaMOCTOSTEIIHEHO
MPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIUpoBaTh OOOOIIEHUS H BBIBOJBI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIICJOBAHUS, COCTaBISATH OOOCHOBAHHBIM OTYET O TPOICIIAHHOM
pabore;

MIPHOOPETATh OMBIT YICHUYSCKOM MCCIIEA0BATEIHCKOM U TPOSKTHOM JACSITEIILHOCTH, IPOSIBIIATH
CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEIFHOMY MOUCKY METOJIOB PEIICHUs MPAKTUYECKUX 3a/ad,
MIPUMEHEHHUIO Pa3IMIHBIX METOJIOB ITO3HAHUS.

3) padora ¢ nngopMmanmeii:

OPUEHTUPOBATHLCS B PA3IMYHBIX HCTOYHHUKAX WH(DOpMANUU (HAyYHO-TIOMYJIIpHAs JIATepaTypa
XUMHYECKOTO COJIep’KaHus, CIpPaBOYHbIE TMMOCOOUs, pecypchl WHTepHeTa), aHaIU3UpPOBAThH
UHGOPMAITHIO PA3TUIHBIX BUIO0B B ()OPM MPEICTABICHUS, KPUTHYCCKH OIIECHUBATH €€ TOCTOBEPHOCTh
¥ HETIPOTHBOPEUYUBOCTH;

(GbopMyJIUPOBAaTh 3alpoOChl W MPUMCHATh pPa3IMYHBIC METOABI TNPU IOUCKE W O0TOOpe
uH(pOpMaIUK, HEOOXOAUMOM JIJISl BBIIOJTHEHUS YUeOHBIX 33/1a4 ONPEAeIEHHOTO TUTIA;



MpUOOpeTaTh OMBIT HCIOJIb30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJBbHYIO (OpMYy MpeacTaBieHUs HHPOPMAIHMH (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHUIIBI, PUCYHKH U JPYTHUE);

MCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IPHU paboTe ¢ XUMUYECKON UH(pOpMaLIHeii:
NPUMEHATh MEXIpeAMeTHbIe ((U3nvecKkue W MaTeMaTHYeCKue) 3HAKW W CHUMBOJBI, (HOPMYIIHI,
abOpeBHaTypbl, HOMEHKIIATYPY;

UCTIOJIB30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKNE CPEICTBA HATIISTHOCTH.

OBi1aieHHe YHUBEPCAJIbHBIMA KOMMYHUKATHBHBIMHU A€l CTBUAMM:

3aJaBaTh BOIPOCH MO CYIIECTBY OOCYKIaeMOH TeMbl B XOJ€ JHajora HW/WIN JUCKYCCHH,
BBICKa3bIBaTh  UJeH, (HOpPMYIHpPOBaThH CBOM  IMPEAJIOKEHUS OTHOCUTEIBHO  BBIMNOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C MpPE3CHTalMell pe3ylbTaTOB I103HABATEIbHONU NEATEIbHOCTH, IMOJYYEHHBIX
CaMOCTOSITENIFHO WJIM COBMECTHO CO CBEPCTHUKAMU NP BBIMOJIHEHNH XUMHYECKOTO SKCIICPUMEHTA,
MPAKTUYECKOH pabOThl MO HCCIEIOBAHUIO CBOMCTB M3y4YaeMbIX BEIIECTB, pealu3alii y4yeOHOro
npoekTa M (OPMYJIHPOBATH BBIBOJBI IO pe3yjbTaTaM MPOBEASHHBIX MCCIEIOBAHUN ITyTEM
COTJIaCOBaHUs MO3UIMI B X0/1e 00CY>KJICHUS 1 0OMEHAa MHEHUSIMHU.

OsJiaieHNe YHUBEPCAJIBLHBIMH PeryisTHBHBIMH e CTBUSAMU:

CaMOCTOSITENIbHO IUIAHUPOBAaTh M OCYLIECTBIISITH CBOIO [O3HABATENIBHYIO JAESTEIBHOCTD,
ompenenss €€ LeNd W 3aa4d, KOHTPOJIUPOBATH M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeyiaraeMblii alrOPpUTM ACHCTBUIM TpU BBIOJHEHUWH YYE€OHBIX M HCCIEIOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee >PPEeKTUBHBIA COCO0 MX pemIeHHs] ¢ YYETOM MOJYYCHHs HOBBIX 3HAHHUU O
BEIECTBaX U XUMUYECKUX PEAKIIUAX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOCH JEATEIBHOCTH HAa OCHOBE CAaMOAHANIN3a U CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI
11 KUIIACC

[TpenmeTtHbIe pe3ynbTaThl OCBOCHHUS Kypca «O011ast 1 HeopraHHuuecKasi XUMHsD) OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN: O XUMHUUYECKOW COCTABJISIONIEH €CTeCTBEHHO-HAYYHOU
KapTUHBl MHpa, POJIM XUMHUHU B TO3HAHUM SIBJICHUU NPHUPOJbI, B (OPMUPOBAHHM MBIIUICHUS U
KyJbTYyphl JIUYHOCTH, €€ (YHKIMOHAIBFHOW T'PaMOTHOCTH, HEOOXOAWMOW ISl  pelIeHHUs
NPAaKTUYECKUX 337a4 M HSKOJIOTMYECKH OOOCHOBAaHHOTO OTHOUIEHHS K CBOEMY 3J0POBBIO U
MPUPOJHON Cpelie;

BJIaJICHUE CUCTEMON XMMHUYECKUX 3HaHUI, KOTOpas BKIIOYAET: OCHOBOIOJIATAIOIINE TTOHATHS
(XMMHYECKHUIl JIEMEHT, aTOM, M30TOI, S-, P-, - 3JEKTPOHHBIC OpPOUTAIM aTOMOB, UOH, MOJICKYJIa,
MOJIb, MOJISIPHBINA 00BbEM, BAJIEGHTHOCTb, JJIEKTPOOTPULIATEILHOCTh, CTETIEHb OKUCICHHSI, XUMUUECKast
CBSI3b (KOBaJICHTHAs, MOHHAS, METaJUIM4ecKas, BOJOPOJHAS), KPHCTAIMYECKAs PEIIETKA, THIIBI
XUMHUYECKHX PEaKLUi, pacTBOP, JIEKTPOIUTHI, HEAJEKTPOIUTHI, HEKTPOIUTHUECKAS TUCCOLUALIMS,
OKHCITUTEIh, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOH pPEeaKIny, XHMUYECKOE PABHOBECHE); TEOPUHU
U 3aKOHBI (TEOpHs IEKTPOTUTHUECKON JHccolMaluy, nepuoanyeckuit 3akon JI. M. Mennaeneesa,
3aKOH COXPaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS M TPEBPAICHUS SHEPTHH TIPH XUMHUYIECKHX
pEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XMUMHUH, MUPOBO33PEHUECKUE 3HAHUS, JISKAIIIHNE
B OCHOBE TOHUMAaHWs MPUYMHHOCTH W CHUCTEMHOCTH XHMHYECKHX SIBICHUH, (aKTOIOTHYECKHE
CBEJICHUS O CBOWMCTBaX, COCTaBe, IMOJYyYeHHMM W OE30MaCHOM HCIIOJIb30BAaHUM BaXXHEUIIHX
HEOPTraHMYECKUX BEMIECTB B OBITY M MPAKTUIECKOH NIESTEITLHOCTH YEIIOBEKa,

c(OpMHPOBAHHOCTh YMEHHH BBIABIIATH XapaKTepPHbIE MPU3HAKU MOHATUH, YCTaHABIUBATh UX
B3aWMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIONIHE IMMOHATHS TPH ONMMCAHUN HEOPTaHUYECKUX BEIECTB
U UX NpEBpaICHUH;

c(OPMHUPOBAHHOCTh YMEHHH WCIIOJIE30BaTh XHUMHUYECKYI0 CHMBOIIMKY Ui COCTABIICHHS
(opMyJT BEIIECTB M YpaBHEHUI XUMHUYECKHUX peakiuii, cucteMaTnyeckyto Homenkiarypy (IUPAC)
U TPUBHAIBHBIC HA3BaHUS OTMEIBHBIX HEOPTaHUYECKUX BEIIECTB (YTapHBIH Ta3, YIIEKUCIBIA ras3,
aMMHMaK, raniéHas U3BeCTh, HeranéHas U3BeCTb, MUThEBasl COJA, MUPUT U JAPYyTHE);

Cc(OPMHUPOBAHHOCTh YMEHHUI ONpEAEssITh BaIEHTHOCTh U CTENEHb OKUCIEHUS XUMHYECKUX
3JIEMEHTOB B COEIMHEHMSIX Pa3IMYHOIO COCTaBa, BUJ XUMHYECKOH CBS3M (KOBaJICHTHAs, MOHHA,



MeTaJIJIM4ecKasi, BOJOPOJIHAsA) B COCAMHEHHUSAX, THUIl KPUCTAUIMYECKOW PEIIETKH KOHKPETHOTO
BeIleCTBa (aTOMHas, MOJEKYJSpHAas, WOHHAs, MeETa/IMdecKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHHI;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIMBAThH MPUHAIC)KHOCTh HEOPTaHMYECKHUX BEIIECTB 110
UX COCTaBy K OIpenelIEHHOMY KiacCy/Tpylie CcOoelWHEHUN (MpOCTbie BEIIecTBA — METAJIbl U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KHUCIIOTHI, aM()OTEpHBIC TUAPOKCUIBI, COJTH);

c(hOpMHUPOBAHHOCTh YMEHUN PacCKpbIBaTh CMBICI Nepuoandeckoro 3akona J1. . Menzeneesa
U JICMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYI0, O0BSICHUTEIBHYIO U IPOTHOCTHUYECKYIO (DYHKIUY;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKUX
anemeHToB 14 nepuonoB [lepuoanueckoii cucremsl xumuueckux siaemeHtoB . M. Menpeneena,
UCIIOJIB3YSI MOHATHS «S-, P-, -3JICKTPOHHBIC OPOMTAINY, «IHEPIETUYECKUE YPOBHM», OOBICHSITH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCAMHEHHUH MO MEepuojaM U
rpynnam [lepuonnueckoit cuctembl xumuieckux dneMeHToB 1. 1. Menneneena;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA
HEOPraHMYECKUX BEIIECTB Pa3INYHBIX KJIACCOB, OATBEPKIATh CYIIECTBOBAHNE T€HETUUECKON CBSI3U
MEXIy HEOPraHWUYECKHMMHU BEIIECTBAMU C MOMOIIBI0 YPAaBHEHHN COOTBETCTBYIOIIMX XUMHUYECKHUX
pEaKIu;

c(hOpMUPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATh XUMUUYECKHE PEAKIUU 10 PA3ITUYHBIM
Ipu3HaKaM (YUCIy U COCTaBy PearupyrolIuX BEIIeCTB, TeII0OBoMY 3 (eKTy peakunu, u3MEHEHUIO
CTerneHel OKUCIIEHUS PJIEMEHTOB, OOPAaTUMOCTH PEAKIINH, YYACTHIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTaBISATh YPAaBHEHUS PEAKIUN PAa3IMYHBIX THUIIOB, OJHBIE U
COKpamI¢HHbIC YPaBHEHUSI PEAKIIM HOHHOTO OOMEHA, yUUTHIBAs YCIOBUS, IPU KOTOPBIX ITH PEAKIINH
UAYT J0 KOHIIQ;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOJIUTH PEAKIIUU, TTOATBEPKIAIONIME KaueCTBEHHBI COCTAaB
pa3IMYHBIX HEOPTAaHUYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPAX HEOPTaHUYECKUX BEIICCTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATH CYIIHOCTh OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii HOCpPEeICTBOM COCTaBJIEHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIUii;

c(OpMUPOBAHHOCTh YMEHHUI OOBSACHATH 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pPEaKIMH OT
pa3uuHbIX (HAaKTOPOB; XapaKTep CMEUIEHUS XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIITHETO
BozaeiicTBus (nmpunnumn Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMUUYECKHE IMPOIIECCHI, JIEKAIIUE B OCHOBE
MPOMBINIJICHHOTO TOJIYY€HUsI CEpPHOM KHCIOThI, aMMHaka, a Takke C(HOPMUPOBAHHOCTh
MPEACTABICHUN 00 OOIMX HAyYHBIX TPHHIMIAX U DKOJOTUYECKUX MpoOIeMax XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hopMUPOBAHHOCTHh YMEHHUN MTPOBOIUTH BHIYUCIICHHS C UCTIOIH30BAHUEM TTOHSATUS «MACCOBast
JIOJIsl BEUIECTBa B PAacTBOPE», OOBEMHBIX OTHOIIEHWH Ta30B MPU XUMHUYECKUX PEAKIIHSIX, MAcChl
BellecTBa WK 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacce WM 00BEMY OAHOIO U3
YYaCTBYIOIIMX B pEaKlUy BEMIECTB, TEIIOBOrO 3¢ (eKTa peakiy Ha OCHOBE 3aKOHOB COXPaHEHUs
MaccChl BEIIECTB, MPEBPAILECHUS U COXPAHECHUSI SHEPTHH;

c(OpPMUPOBAHHOCTh YMEHMI COOJIO/IaTh TpaBWJIa TMOJH30BAHUS XHUMHUYECKOM TOCYyAOH U
1abopaTOpHBIM O0OpYJOBaHUEM, a TaK)Ke MpaBHIa OOpaIlleHUs] C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMHU MO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHHH TUIAHUPOBATh W BBIMOJHATH XUMHUYECKHH DKCIEPUMEHT
(paznmokeHue MepoKCUaa BOJAOPOa B MPUCYTCTBUU KaTallM3aTopa, ONpeAeTIeHHe Cpellbl pacCTBOPOB
BEII[ECTB C TIOMOIIBIO YHUBEPCAITBHOTO MHIAMKATOPA, BIMSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKON PEeakIuu, peakilni HOHHOTO OOMEHa, KaueCTBEHHBIC peaKkllnu Ha cynbdar-, kapOoHaT-
U XJIOpUII-aHUOHBI, HAa KATHOH aMMOHUs, pEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 I0 TeMaM
«Mertamnb» u «HemeTanasl»y) B COOTBETCTBUH C IPABIIIAMHU TEXHUKHU O€30MaCHOCTH MPU 00paIieHuu
C BemecTBaMH M JIA0OPaTOPHBIM O00OPYIOBaHHMEM, WPEACTABIATH PE3YJIbTaThl XUMHUYECKOTO
DKCIIEPUMEHTa B (hopMe 3aIUCH YPABHEHHI COOTBETCTBYIOIIUX PEaKuil M HOPMYITHPOBATH BHIBOIBI
Ha OCHOBE 3THUX PE3yJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XUMHUYECKYI0 WH(HOPMAIIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CPEICTBA MAaCCOBOI KOMMYHUKaLUU, IHTepHET U Ipyrux);



c(hOpMUPOBAHHOCTh yYMEHUH COONIOZATh TMpaBUJia SKOJOTHMYECKH I1eJIeCO00pa3HOro
MOBEJICHUS B OBITY ¥ TPYAOBOH JEATEILHOCTH B LIESIX COXPAHEHUS CBOETO 3/I0POBbS M OKPYKAFOIIEH
MPUPOJHOI Cpenbl, OCO3HABATh OMACHOCTh BO3JEHCTBUS Ha KUBBIE OPraHU3MBI ONpPEAEIEHHBIX
BEIECTB, MoHUMas cMbica mnokazatens [1/IK, nmosicHsaTe Ha mpumepax cnocoObl YMEHBIICHHUS U
MPEOTBPALCHHS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKa;

JU1s1 00YUaIOIIKUXCSl C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI: YMEHUE IPUMEHSTh 3HAHUS
00 OCHOBHBIX JOCTYIHBIX METO/IaX MMO3HAHUS BEUIECTB U XMMHUECKUX SIBJICHMUIA;

JUTSL CJICTIBIX U CIA0OBHISAIINX OOYYAIONIUXCS: YMEHHE UCIOJIL30BaTh PEIbe(HO-TOUCUHYIO
cucreMy o6o3Hauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.
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